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INTRODUCTION
Lactic acid bacteria (LAB) are beneficial organism and have been isolated from various fermented food products globally (Adnan and Tan, 2007; Tamang et al., 2012) .The genus Lactobacillus contains more than 100 species and is the largest group of family Lactobacteriaceae (Canchaya et al., 2006) . They are reported to be beneficial for human health (Paolillo et al., 2009; Kumar et al., 2011; Grover et al., 2012; O'Flaherty and Klaenhammer, 2012; Wang et al., 2012) . Various fermented foods are consumed by people in Assam, a state with cultural and ethnic diversity. Isolation of Lactobacillus plantarum, a LAB from 'khorisa, a fermented food product of Assam has been previously reported (Malik et al., 2014) . Identification of those isolates was based on conventional and species specific polymerase chain reaction (PCR). Based on these methods absolute differences between isolates belonging to same species cannot be determined. Phylogenetic analysis based on 16S rRNA gene sequences is a reliable method used globally to study such microbial biodiversity (Vandamme et al., 1996) . This method makes it possible to identify bacteria to the genus or species level by comparison with databases in the public domain. It can help trace phylogenetic relationship from various sources. This study is an attempt to study the diversity of L. plantarum from different fermented food products of Assam based on 16 S rRNA gene sequence analysis.
MATERIALS AND METHODS

Isolation of bacteria and maintenance
A total number of 51 L. plantarum were isolated from 80 different fermented food products including khorisa (fermented bamboo shoot), fermented tomato, hukoti (fermented local fish) collected from rural areas of Dibrugarh district, Assam. For isolation, samples were inoculated in de Man, Rogosa and Sharpe (MRS) medium at 37°C and identified accordingly (Bergey and Breed, 2001) and stored at 4°C. For long term preservation, the isolates were kept in 30% (v/v) glycerol at -80°C.
Genomic DNA Isolation
For the isolation of DNA, a pure colony was inoculated into 1.5 ml MRS broth and incubated overnight at 37°C. Bacterial cells were harvested by centrifugation for 10 minutes at 5000 g, supernatant discarded and pellet was resuspended in Gram-positive bacteria lysis buffer (20 mM Tris-HCl, pH 8.0,2 mM EDTA, 1.2 % Triton X-100, and lysozyme 20 mg/ml) and incubated at 37°C for 30 minutes. DNA was recovered from the resulting sample using Gene JET Genomic DNA Purification kit (Fermentas, Thermo scientific, Waltham, Massachusetts, USA) according to the manufacturer's instruction. Briefly, to the above suspension Lysis solution and Proteinase K were added, incubated at 56 o C for 30 minutes. After complete lysis of cells, RNase A solution was added and incubated at room temperature for 10 minutes. Then 50 % ethanol was added and whole lysate was transferred to purification column, centrifuged (14,000 g for 2 min) and washed twice with washing buffer.DNA was finally recovered by elution with buffer (10 mM Tris-HCl, 1mM EDTA) and frozen at -20 o C for later use.
16S r RNA gene amplification
Genomic DNA of the isolates were used for amplification of 16S rRNA gene. The universal 16S rRNA primers, forward primer 16S rRNA For (5'-AGAGTTTGATCCTGGCTCAG-3') and reverse primer 16S rRNA Rev (5'-ACGGCTACCTTGTTACGACTT-3') procured from Promega, (Madison, Wisconsin, USA) were used for PCR. The reaction was carried out in a volume of 50 µl. The PCR mixture contained 25 µl of PCR Master Mix 2X (50 U/ml Taq polymerase, 400 µM dNTP's, 3 mM MgCl2; Promega, USA), 5 µl of each forward and reverse primer (10 µM each, IDT synthesized), 5µl of DNA and 15 µl of Nuclease free water (Promega, Madison, Wisconsin, USA) Amplification conditions were: 4 minutes of initial denaturation at 94°C, 1 minute denaturation at 94°C, 1 minute of primer annealing at 58°C, 2 minutes elongation at 72°C for 35 cycles and a final extension of 7 minutes at 72°C. The reactions were carried out in a thermal cycler (Veriti 9902, Applied Biosystem, Singapore).
Electrophoresis
A 10 μl of PCR amplified product was electrophoresed on ethidium bromide stained 1.5% (w/v) agarose gel in 1X TAE buffer at 100V for 40 minutes, visualized and photographed under gel documentation system (GELLOGIC 2200 Image System, Kodak, USA) . A low range DNA ladder (100 bp) (Promega, Madison, Wisconsin, USA) was used as a molecular weight marker.
Sequencing of the 16S rRNA gene
The 16S rRNA gene from the isolate was amplified. The amplification product was purified using the High Pure PCR Product purification kit (Roche, Mannheim, Germany).Briefly to 100 µl of PCR product 500 µl of binding buffer Although the isolation of Lactobacillus plantarum, a lactic acid bacteria from 'khorisa', a fermented food product of Assam, has been previously reported but the study on diversity among different species was left unexplored. Moreover, identification of those isolates was based on conventional and species specific polymerase chain reaction. However, in this study an attempt was made to identify and study the diversity of L. plantarum from fermented food products of Assam based on 16S rRNA gene sequence analysis. The phylogenetic tree revealed that most of the study isolates are closely related to L. plantarum strains from Tibet plateau (Silage) and Italy (Sicily).
was added, mixture applied to high pure filter tube and centrifuged at maximum speed for 1 minute. Flow through was discarded and washed twice with washing buffer. Finally purified product was eluted in 1.5 ml microcentrifuge tube for further usage. Sequencing was done by Sanger's method using an automated genetic analyser (Make: ABI, Model: 3100, California, USA).
Sequence alignment of the 16S rRNA gene
The 16S rRNA gene sequences of above mentioned isolates were compared with homologous sequences obtained from the BLAST analysis (http://blast.ncbi.nlm.nih.gov/Blast.cgi). Multiple sequence alignment was carried out by Clustal W (Thompson et al., 1994) and later phylogenetic analysis was performed using MEGA 6.0 (Tamura et al., 2013a) .The isolates under study were assigned Gen bank accession number KJ160442, KJ160443, KJ160444 and KJ 160445 .
RESULTS AND DISCUSSION
The 16S rRNA gene sequence was analyzed for the four isolates from different fermented food products. The PCR of 16S rRNA gene gave an approximately 1500 bp amplicon (Fig. 1) . The evolutionary history was inferred using the UPGMA method (Sneath and Sokal, 1973). The optimal tree with the sum of branch length = 0.00835157 is shown. The evolutionary distances were computed using the Maximum Composite Likelihood method (Tamura et al., 2004b) and are in the units of the number of base substitutions per site. The analysis involved 16 nucleotide sequences. Codon positions included were 1 st +2 nd +3 rd +Noncoding. All positions containing gaps and missing data were eliminated. There were a total of 320 positions in the final dataset. The evolutionary analysis also revealed that all the isolates were closely related to L. plantarum (Fig.2) .
Figure 2
Phylogenetic tree based on 16S rRNA gene sequences of the four isolates compared with homologous closely related L. plantarum species using the MEGA v6.0 program by UPGMA method L. plantarum is a heterogeneous and versatile species that is widely distributed in the environment with high levels of carbohydrates such as food products (dairy products, fermented meat) as well as fermenting plant-derived substrates (Siezen and van Hylckama Vlieg,2011) . Studies have reported high inter strain diversity (Pisano M.B. et al., 2010) . Different studies from India have demonstrated diversity of LAB strains from dairy as well non diary food products (Patel A. et  al., 2012; Balamurugan R. et al., 2014) .The present study suggests the presence of genotypic variation within the L. plantarum isolated from different fermentrd food products of this region. Isolates L. plantarum VM 59 and VM 61 isolated from 'khorisa' (Gen bank accession number KJ16044, KJ160445) were found to be similar to strains isolated from Silage in Tibetan plateau. Tibet being a part of neighbouring country could explain the similarity. Previously isolated L. planatrum from Tibetan region had shown probiotic properties like cholesterol assimilation, co-precipitation and cholesterol lowering effect (Huang et al., 2013  and Zheng et al., 2013) .Thus, similarly screening for probiotic potential on our isolates can be explored. Isolates L. plantarum VM 28 from 'hukoti' and VM 57 from 'fermented tomato' were found be similar to strains isolated from Sicily, Italy. Increase in communication across vast geographical areas during recent years may be one of the reasons for such similarity. Multiple sequence alignment of isolates showed that nucleotide position 437-757 were conserved among all the four isolates with difference of single base pair in one isolate (KJ160443) (Fig. not shown) . Comparison of our isolates with those from North East India could not be attempted due to unavailability of previous reports from this region.
CONCLUSION
We conclude that the identification of the study isolates was confirmed by 16S rRNA gene sequencing. The phylogenetic analysis revealed the similarity of our isolates with those of Tibet and Sicily.
